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A B S T R A C T
Massive calciﬁcation of the left atrium is an uncommon complication of long-standing rheumatic valve
disease, and is frequently revealed in patients with a previous operation on the mitral valve. An 84-year-
old woman, who had a history of rheumatic valvulopathy and mitral-aortic valve replacement surgery
35 years previously, was admitted to our hospital due to congestive heart failure. Chest X-ray showed
severe cardiomegaly with rim of calciﬁcation outlining the enlarged left atrium. Computed tomographic
scan of the thorax clearly illustrated dense and partially thick plate-like calciﬁcation of left atrial free
wall and interatrial septum. She died due to congestive heart failure 14 days after hospitalization and an
autopsy was performed. Enlargement of left atrium with massive calciﬁcation was evident by gross
pathology. Thick plate-like calciﬁcation with both erosion and mural hemorrhage was clearly shown by a
cross-section of atrial wall. Organized and fresh ﬁbrin thrombi were identiﬁed at the surface of left
atrium. Calciﬁed tissue penetrated into the wall of the left atrium and lack of myocardium underneath
the massive calciﬁed lesion was evident. Although rheumatic calciﬁcation of left atrium revealed by
medical images was previously described, this is the ﬁrst case report that demonstrates histopatholog-
ical evaluation of massive atrial calciﬁcation.
<Learning objective: Rheumatic calciﬁcation of entire left atrium after valve replacement surgery is
known. Erosive calciﬁcation of the atrial wall with mural thrombi was identiﬁed by histology in this case.
Old renal infarction was revealed by autopsy; therefore calciﬁed atrium could be a source of distal
embolism. Transmural calciﬁcation penetrated into the left atrial wall. We speculate on the difﬁculty in
ﬁnding a cleavage plane for the endoatriectomy of massive calciﬁed atrium in such a situation.>
 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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Although calciﬁcation of the left atrium is relatively common in
the setting of long-lasting rheumatic valve disease, massive
calciﬁcation of the left atrium, also known as ‘‘porcelain atrium
[1],’’ ‘‘coconut atrium [2],’’ or ‘‘mold-like calciﬁcation [3],’’ is a rare
condition. The left atrial calciﬁcation is described as a high-density
ring encircling the left atrium on chest X-ray. Noncontrast computed
tomographic (CT) scan of the thorax reveals deposition of calciﬁca-
tion in the wall of the left atrium. This is, to the best of our knowledge,
the ﬁrst case report for precise histopathological evaluation of
rheumatic massive left atrial calciﬁcation by autopsy specimen.* Corresponding author at: Department of Surgical Pathology, Hyogo College of
Medicine 1-1 Mukogawa-cho, Nishinomiya, Hyogo 663-8501, Japan.
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An 84-year-old woman had been treated by our cardiology
department with congestive heart failure as an outpatient. Her
medical history revealed rheumatic valvulopathy and surgery of
mitral-aortic valve replacement to mechanical heart valves, the St.
Jude bileaﬂet valves in 1979 in another institution. Replacements of
dysfunctioning prostheses to the St. Jude valves were performed in
1992 and 2000. More recently, she had implanted VVI pacemaker
due to atrial ﬁbrillation-related bradycardia in 2008. Warfarin
treatment indicated prothrombin time-international normalized
ratio 1.2–1.4 during her outpatient therapy. Chronic renal failure
was pointed out and her estimated glomerular ﬁltration rate was
45–55 ml/min/1.73 m2. She was admitted to our hospital due to
worsening of congestive heart failure. Chest roentgenogram showed
severe cardiomegaly with rim of calciﬁcation outlining the enlarged
left atrium (Fig. 1A). Echocardiography revealed enlarged left atriums reserved.
Fig. 1.
(A) Chest roentgenogram showed severe cardiomegaly with rim of calciﬁcation outlining the enlarged left atrium (arrows). (B) Echocardiogram demonstrated
enlarged left atrium with severe calciﬁcation (arrows). (C) An unenhanced computed tomographic scan of the thorax clearly illustrated dense and thick plate-like
calciﬁcation of left atrial free wall (arrows). (D) Interatrial septum of heart was also massively calciﬁed by computed tomographic scan of thorax (arrow). (E) Gross
pathology showed that atrial wall including interatrial septum was massively calciﬁed (scale bar = 2 cm). (F) Surface of left atrial wall was irregular and eroded
endocardium (arrowheads) with adhesion of mural thrombi was apparent. (G) Macroscopic view of cross-sectioned atrial wall after ﬁxation with 10% buffered
formalin followed by decalciﬁcation revealed thick transmural calciﬁcation with superﬁcial erosion (arrowheads) and intramural hemorrhage (arrows, scale
bar = 1 cm). Asterisk indicates prosthetic aortic valve. Ao, aorta; LA, left atrium; LV, left ventricle; PA, pulmonary artery; RA, right atrium; c, calciﬁcation; Th,
mural thrombi.
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Fig. 2.
(A) Low-power view of histopathology demonstrated massive calciﬁcation (c) with erosion of endocardium (arrowhead) in the left atrial free wall (hematoxylin
and eosin, scale bar = 1 mm). (B) Dense calciﬁed tissue (c) with mural thrombi (Th) was identiﬁed in the left atrial wall (hematoxylin and eosin, scale
bar = 500 mm). (C) Fresh and organized ﬁbrin thrombi (Th) adhered to eroded surface (arrowhead) of endocardium (Masson’s trichrome, scale bar = 500 mm). (D)
Calciﬁcation (c) penetrated the atrial wall and lack of myocardial layer was apparent (Masson’s trichrome, scale bar = 200 mm).
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thorax clearly illustrated dense and partially thick plate-like
calciﬁcation of left atrial free wall (Fig. 1C). Interatrial septum
was also calciﬁed (Fig. 1D) [2,4]. She died due to congestive heart
failure 14 days after hospitalization despite our intensive care. An
autopsy was performed and her heart weighed 620 g with
enlargement of left atrium. Atrial wall including septum was
massively calciﬁed (Fig. 1E). Erosion of endocardium and adhesion of
mural thrombi were apparent in gross pathology (Fig. 1F). Thick
plate-like calciﬁcation with both erosion and mural hemorrhage was
clearly shown by cross-section of atrial wall (Fig. 1G). Histopatholo-
gy demonstrated massive calciﬁcation with eroded endocardium
(Fig. 2A and B). Organized and fresh ﬁbrin thrombi were identiﬁed at
the surface of left atrium (Fig. 2C). Although few layers of
myocardium remained in some part of atrial wall, lack of
myocardium underneath the massive calciﬁed lesion was evident
and calciﬁed tissue penetrated into the wall of left atrium by
histopathology (Fig. 2D).
Discussion
Calciﬁcation of the left atrium is an uncommon complication of
long-standing rheumatic valve disease, and is frequently revealed
in patients with a previous operation on the mitral valve [5–7]. If
the heavy calciﬁcation was observed in the left atrial appendage,
the atrial free wall, and the mitral valve apparatus, the term
‘‘porcelain atrium’’ is used [1,8–10]. The interatrial septum is
usually spared, and this allows surgical approaches to the mitral
valve. However, involvement of dense calciﬁcation to the
interatrial septum, which is called ‘‘coconut atrium,’’ prevented
surgical correction of mitral stenosis or replacement of dysfunc-
tioning prosthetic valve. Evidence of left atrial calciﬁcationrevealed by medical images, such as chest X-ray, echocardiogram,
CT scan, and cardiac magnetic resonance imaging were previously
described. To the best of our knowledge, this is the ﬁrst case of
histopathological evaluation of massive left atrial calciﬁcation in
the literature. Gross pathology of left atrium showed irregular
surface of endocardium with mural thrombi, which could become
an embolic source of peripheral organs. Although she was treated
by warfarin, coagulation was not well controlled during her
outpatient therapy, which could facilitate mural thrombi forma-
tion. Indeed, several old infarcts of bilateral kidneys were
identiﬁed in this case.
Massive calciﬁcation of the left atrium entails surgical
problems. It is common practice to approach the mitral valve
through the right atrium and interatrial septum, which is often free
from calciﬁcation [6,7]. However, this case had no spare area
without calciﬁcation in the interatrial septum. In this situation,
access to the mitral valve could not be achieved and it is important
to establish the extension of calciﬁcation preoperatively. Further-
more, previous reports described that an internal cast of calcium
can be removed by endoatriectomy [3]. Histological evaluation of
atrial wall revealed that transmural calciﬁcation penetrated and
most of the myocardium disappeared in the current case. We
speculate on the difﬁculty in ﬁnding a cleavage plane for the
endoatriectomy in such a context.
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